. An estimated 1.5 million people suffer a bone disease-related fracture every year. Most work investigating bone mineral density (BMD) focuses on postmenopausal females but a report from the Surgeon General in 2004 stated that of particular concern are men, racial and ethnic minorities, poor individuals, individuals with disabilities, and individuals living in rural areas. The purpose of this study was to examine the racial/ethnic differences in bone mineral density of young adults and to investigate any correlations with variables suggested to influence BMD. BMD was assessed at a younger age than most studies based on the assumption that osteoporosis is a pediatric disorder that manifests in old age. Whole-body BMD, percent body fat (BF), fat mass (FM), and lean mass (LM) of 103 college-aged Blacks, Whites, and Hispanics (18 -34 years of age) were measured using a Lunar Prodigy Dual Energy X-ray Absorptiometry (DEXA). Blacks and Whites were taller than Hispanics. Blacks had higher BMD than Whites and Hispanics. Blacks and Whites had higher t-scores than Hispanics. Weight and LM correlated with BMD for all three groups. Height correlated with BMD for Blacks only. FM correlated with BMD for Hispanics only. In conclusion, BMD is suggested to be higher in Blacks than Whites and Hispanics. LM is suggested to be an important component of bone health. It is important to stress resistance training for building and maintaining bone health throughout life.
INTRODUCTION

According
to Bone Health and Osteoporosis: A Report of the Surgeon General, "fractures due to bone disease are common, costly, and often become a chronic burden on individuals and society" (19) . An estimated 1.5 million people suffer a fracture every year related to bone disease. One in two females and one in four males over the age of 50 years will have an osteoporosis related fracture in their remaining lifetime (6) . In addition, roughly 10 million individuals over the age of 50 years in the United States have osteoporosis of the hip and an additional 33.6 million have low bone mass or osteopenia. The National Osteoporosis Foundation reports that in 2005 about 293,000 Americans (≥ 45 years) were admitted to hospitals with hip fractures and were diagnosed with osteoporosis as the underlying cause of most of the injuries (6) .
In 2007, Rizzoli et al. (13) suggested that the measurement of bone mass is the difference between the accumulation of bone mass at the end of skeletal growth (peak bone mass) and the subsequent loss of bone mass over time. Rizzoli et al. (13) continued to suggest that peak bone mass is a predictor of future risk of osteoporosis and fracture. Although research varies on the age at which peak bone mineral density (BMD) is reached, most suggest peak is reached somewhere between the ages of 20 and 30 years. Some investigators suggest that 95% of peak bone mineral density is reached by age 17 years for females and two to three years later for males (11) , while others suggest peak bone mass is reached by age 30 years for most bone sites (3, 15) . BMD is operationally defined for the purposes of this research as the amount of bone mineral normalized to the unit of area (g/cm 2 ). It has been further suggested that osteoporosis is a pediatric disorder that manifests in old age (9) .
Furthermore, females can lose up to 20 percent of their bone mass in the five to seven years following menopause, making them more susceptible to osteoporosis (6) . The direct care expenditures for osteoporotic fractures alone ranges from $12.2 to $17.9 billion each year, as measured in 2002 dollars (18) . The National Osteoporosis Foundation suggests that this cost is expected to exceed $25.3 billion each year by the year 2025. This increase in cost is related to the increase in the number of individuals at risk for osteoporosis as the "baby boomers" reach retirement age.
Most would agree that exercise is a good non-pharmacological approach for maximizing BMD but the most efficacious prescription for exercise is unknown (16 Previous studies have examined the racial/ethnic differences in BMD of either females or males with ages ranging from 2-87 years (1, 2, 4, 5, 7, 10, 12, 17, 21 The purpose of this study was to examine the racial/ethnic differences in BMD of a diverse group of young adults and to investigate any correlations with variables (risk factors) suggested to influence BMD. This approach is in agreement with the Surgeon General's Bone Health and Osteoporosis report (19) which suggests that more research needs to be conducted examining racial and ethnic minorities. In addition, due to the lack of adequate physical activity in young adults based on the CDC data, the level of physical activity and the nutritional status of the participants were also examined to investigate any possible correlations with BMD. According to the National Osteoporosis Foundation Osteoporosis Fast Facts (6), risk factors include: being female, older age, family history, being small and thin, certain race/ethnicities, history of broken bones, low sex hormones, diet, inactive lifestyle, smoking, alcohol abuse, certain medications and certain diseases and conditions that interfere with bone health.
METHODS
Participants
A convenience sample of 103 racially diverse, young adult participants was recruited from a variety of classes at one university during the summer session. All participants had their BMD assessed at a younger age (average age 23.56 ± 3.72 years) than most studies (typically postmenopausal females) based on the assumption that osteoporosis is a pediatric disorder that manifests with increasing age. Participants were excluded if they had any medical conditions that interfere with bone metabolism and/or if they were taking any prescribed medications known to interfere with bone metabolism. All female participants that were pregnant or were suspected to be pregnant were also excluded. Participants self-identified their ethnic group from the categories available from the Dual Energy X-ray After signing an informed consent, all participants were weighed and height was measured using an eye-level physician's scale with pounds and metric and a height rod (Depecto®, Webb City, MO). Participants were interviewed by the same two investigators to recall their 24 hour food intake. Pictures and models of serving sizes were used to assist participants with the accuracy of their recall. Food intake was then analyzed by Nutritionist Pro TM Software a product of Axxya Systems. The software package includes over 35,000 foods, recipes and ingredients. Participants were then interviewed by trained interviewers using a seven-day activity recall to assess their physical activity level (14) . More than fourteen studies have 
RESULTS
A total of 103 participants were used for data analyses. Descriptive data are Table 2 . Nutritional Data (means ± SD). There were no differences between groups. presented in Table 1 . Blacks had greater LM than Hispanics. Whites and Blacks were taller than the Hispanics. There were no differences between the groups in physical activity level as assessed by the 7-day activity recall instrument. Nutritional data are presented in table 2. There were no nutritional differences between the groups. Blacks and Whites had higher t-scores than Hispanics (Table 3) . However, Blacks also had higher t-scores than Whites. BMD was higher in Blacks when compared with Whites and Hispanics. BMD was also higher in Whites than Hispanics (see table  3 ). 
13. Activity level (kcal/kg/wk) 
13. Activity level (kcal/kg/wk)
Pearson Correlation Whites * p 0.05; ** p 0.01 
Pearson Correlation Hispanics * p 0.05 ** p 0.01
DISCUSSION
The primary finding of this study was that Blacks have a higher BMD than Whites and Hispanics, is in agreement with most of the work that has been published with regard to BMD and racial/ethnic differences. Most studies have found that Blacks have a higher BMD than Whites (1, 2, 4, 8, 10, 12, 17, 20, 21) .
As expected, LM correlated with BMD for all three racial/ethnic groups. This is in agreement with other studies that found LM correlated with BMD for Blacks and Whites (2, 5) . In addition, weight correlated with BMD for all three racial/ethnic groups and FM correlated with BMD for the Hispanics. The correlation of FM with BMD for the Hispanics was r = .425. While it was statistically significant, the correlation only explains 18% of the variability of BMD. While statistically significant, it is likely not clinically significant.
Height and body mass were correlated with BMD for the Blacks and Whites. A weaker correlation was found for body mass for the Hispanics. Greater height and a larger body mass would indicate a larger person and that would be a positive influence on BMD. Most work investigating BMD and examining other variables that impact BMD, control for height and body mass to rule out those variables as the influence. When controlling for these variables, the differences found in BMD remained the same.
Both physical activity level and nutritional status were evaluated. There were no differences between the three groups on physical activity level or nutritional status. The seven-day activity recall was used to analyze physical activity and the level of activity was not different between the groups. A 24-hour dietary recall was utilized to analyze food intake and there were no differences between the groups on food intake levels. These findings might suggest at this point in life these factors are not a major influence on BMD.
In 1997, Ettinger et al. (5) A study by Barondess et al. in 1997 (2) found correlations between BMD and LM (Blacks, r = .51; Whites, r = .58), weight (Blacks, r = .59; Whites, r = .58), and FM (Blacks, r = .60; Whites, r = .35) in Black and White men. Although data were not examined by sex in this study, similar results were found with LM (Blacks, r = .73; Whites, r = .78; Hispanics, r = .52) and weight correlating with BMD in all three groups (Blacks, r = .74; Whites, r = .70; Hispanics, r = .62). However, when correlations between FM and BMD were examined, Barondess et al. found FM to be more strongly correlated with bone mass in Blacks (r = .60) compared with Whites (r = .35), while this study shows a correlation of FM and BMD only occurred in Hispanics (r = .43). Again, the clinical significance of these correlations should be questioned.
Since the report from the Surgeon General in 2004 states that of particular concern are men, racial and ethnic minorities, poor individuals, individuals with disabilities, and individuals living in rural areas, this study examined a diverse population of women and men. An interesting finding of this study was that 3 out of 15 young Hispanic males had t-scores that suggested osteopenia or some bone loss. Overall the tscores of the Hispanics, while not statistically different, were somewhat lower than the Blacks and Whites. This finding might suggest that the Surgeon General may be correct, that the focus of this type of work should be on men and minorities.
In conclusion, BMD is suggested to be higher in Blacks than Whites and Hispanics. Snow-Harter et al. (16) suggest that BMD is higher in active people and may be associated with a lower rate of agerelated bone loss. While this study did not find any difference between the three groups on physical activity level, the SnowHarter et al. review (16) suggests that most studies lend strong support to a positive relationship between physical activity and BMD. Also, LM is suggested to be an important component of our bodies that plays a large role in BMD. As fitness professionals and instructors of fitness professionals, it is important to stress a level of resistance training consistent with building and maintaining LM. While it is important to stress increasing LM for females as they tend to not want to build large muscles, it is apparent that both sexes need to spend more time on this aspect of their overall fitness in an attempt to maintain good bone health throughout life.
